Determination of Total Dissolved Gas Levels below Dams on
the Columbia River
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Henry’'s Law

“the weight of any gas that dissolves in a
given volume of a liquid, at a constant
temperature, is directly proportional to the
pressure that the gas exerts on the liquid”
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Mass Transfer Rates
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Basic Assumptions for TDG Production

O TDG exchange is an equilibrium
process

d Flow through the powerhouse is
not exposed to entrained air
bubbles (all through spillway)

O Powerhouse waters can mix with
spillway waters and get exposed
to entrained bubbles below dam



Dissolved Gas Saturation Levels

Stag = (Pam+ DP) x 100
Patm




TDG Saturation (%)
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TDG Saturation (percent)
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Determination of Average TDG Pressures

wag - (QSP + QE)PSP + (Qph o QE)Pph
QSp £ Qph
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Calculating TDG

High TDG levels in waters below dams
are a function of these key factors:

0 Flow over spillway
O Depth of water in tailrace

d Amount of powerhouse flow
entrained with spillway flow



Delta TDG Pressure (mm Hg)
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Final Formulations

DP = C,D.(1-€“%) + C,
DP = C.D,.~gs“* + C,




Use for TMDL Development

O Empirical coefficients for each
dam project determine

flow/depth relationship to TDG
production

O Determination of gas production
under various discharge scenrios

O Determine allowable flow rate
discharge to meet defined TMDL
targets



Questions



